Differential sensitivity of protein kinase C isozymes to phospholipid-induced inactivation.
Interactions of types I, II, and III protein kinase C (PKC) with phospholipids were investigated by following the changes in protein kinase activity and phorbol ester binding. The acidic phospholipids such as phosphatidylserine (PS), phosphatidic acid, phosphatidyl-glycerol, and cardiolipin, which are activators of PKC in the assay of protein phosphorylation, could differentially inactivate PKC I, II, and III during preincubation in the absence of divalent cation. The phospholipid-induced inactivation of PKC was concentration and time dependent and only affected the kinase activity without influencing phorbol ester binding. PKC I was the most susceptible to the phospholipid-induced inactivation, and PKC III was the least. The IC50 values of PS for PKC I, II, and III were 5, 45, and greater than 120 microM, respectively. Addition of divalent cation such as Ca2+ or Mg2+ suppressed the phospholipid-induced inactivation of PKC. In the absence of divalent cation, PKC I, II, and III all formed complexes with PS vesicles, although to a slightly different degree, as analyzed by molecule sieve chromatography. [3H]Phorbol 12,13-dibutyrate binding for PKC I, II, and III was recovered after chromatography; however, the kinase activities of all these enzymes were greatly reduced. In the presence of Ca2+, all three PKCs formed complexes with PS vesicles, and both the kinase and phorbol ester-binding activities of PKC II and III were recovered following chromatography. Under the same conditions, the phorbol ester-binding activity of PKC I was also recovered, but the kinase activity was not. The phospholipid-induced inactivation of PKC apparently results from a direct interaction of phospholipid with the catalytic domain of PKC; this interaction can be suppressed by divalent cations. In the presence of divalent cations, PS interacted preferentially with the regulatory domain of PKC and resulted in the activation of the kinase.